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1 Felt composed of fibres of a glass material, the 
fibres being produced by passing the material in th* molten 
state through openings disposed on the periphery of a 
centrifuge, wherein the mass of the fibres that have an 
apparent diameter greater than 40 xuicrometers is at most 1% 
of the total mass of the fibres composing the felt. 
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This inversion relates to mineral fibre felts having 
improved properties. 

More precisely, the invention relates to felts in 
which the fibres, of the type of glass fibres or the like 
are produced by passage of the material of which they are 
constituted through a centrifuge serving as bushing. The 
felts prepared by this technique have a certain number of 
properties in common by which they may be distinguished 
from felts in which the fibres have been prepared by- 
other techniques. It may also' be noted that due to the 
quality required and the operating costs, a very important 
proportion of the production of felts for thermal and 
acoustic insulation makes use of a technique of fibre 
formation of this type. 

The felts obtained hitherto are on the whole quite 
satisfactory in their properties and with suitable choice 
of the operating conditions it is possible to obtain tine 
.long fibres with only a low non-fibrous content. These 
fibres are suitable for the production of felts having 
advantageous insulating qualities and high mechanical 
strength, which is indispensable for their use. These 
various properties will be examined in detail below, 
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togsther with the relationship between the characteristics 
of the fibres and the quality of the felts. Improvements 
in these products ere nevertheless always desirable and 
it is this which the invention proposes to provide- 

In particular, the invention has the object or pro- 
viding felts with improved properties but obtained at 
production costs substantially the same as those required 
for felts produced prior to this invention- 

It is important to emphasize the cues tier, of pro- 
duction costs. Other techniques for the production of 
fibres to be used for insulating felts are kr.ee. and sc~e 
of these techniques may result in products having interest- 
ing properties but the production «sts generally 
are very substantially higher than those of the technique 
T5 according to this invention. 

It is known, for example, to produce fibr-s by the 
technique of mechanical attenuation. These continuous 
fibres, known as -textiles", «n«Y subsequently be cut u? 
into fragments of the required length and distributed at 
random over a receiver to form a felt. Felts in which 
the fibres have a very high degree Of homogeneity may be 
obtained by this type of technique. It is tnis homo- 
geneity to which may be attributed the fact that the felts 
obtained are of high quality even when the fibre- are not 
extremely fine. This method of fibre production and the 
operations for forming the felts, however, entail very 
high production costs- 

Another type of technique, known as "aerocor" ,which 
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is also used for the production of high quality fibres, 
consists of introducing fine rods of solid material into a 
current of hot gas flowing at high speed. The rods soften 
under the effect of the heat and are attenuated into long, 
fine fibres if the conditions have been suitably chosen. 
This technique is also much more costly than that considered 
according to the invention. 

The felts according to the invention consist of fibres 
produced by a technique of centrif ugation , In this 
technique, the material which is to form the fibres is 
introduced into a centrifugal device the peripheral wall of 

• * v ■ 

which is perforated by numerous orifices. Under the effect 
• *■ 

of centrifugation, the material is projected through these 
.: .* orifices in the form of fine Lilaments which become 

: 15 attenuated.. Preferably, a gas current at high temperature 

and high speed flowing along the peripheral wall of the 
centrifuge participates in the attenuation of the filament 

into fine fibres - 

High quality fibres ioay be produced in great abundance 
2Q by this type of technique and consequently at relatively 

low cost. 

The felts obtained by these techniques generally have 
quite specific characteristics which enable them to be 
distinguished from felts prepared by any other method. Thus, 
as will be seen below, the fibres constituting the felts 
according to this invention have a good regularity of 
diameter whereas fibres obtained by mechanical attenuation 
have a strictly constant diameter. The diameter of 
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'/ the fibres produced by mechanical attenuation also 

* normally larger than the average diameter c£ the fibres 

of the felts according to the invention. Moreover, the 
method of chopping a? so called -textile" fibres imposes a 
5 strictly specified length on the cut fibres. 

Characteristic differences may ?lsc be shown between 
the fibres according to the invention and the ribres 
produced by gaseous attenuation mentioned above. One 
important difference is associated with the presence of 
non-fibrous particles resulting from defects appeari.-.g 
at the time of formation of the fibres. These particles 
are substantially thicker than the average dia.T.eter of the 
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fibres . 

In the aerocor type of attenuation tachrxuss, the 
non-fibrous particles are normally present in large 
quantities and most often in the form of hooks whereas 
ar .y non-fibrous particles obtained in the techniques of 
fibre formation by centrif ugation employed for production 
of the felts according to the invention are always present 
20 only in small proportions and ,ost frequently in the form 
of agglomerated fibres. 

The presence of non-fibrous particles in felts is 
undesirable. Each of these particles constitutes a con- 
siderable mass of material compared with that of a fibre- 
ln re la::ion to its mass, a non-fibrous particle contributes 
very much less to the insulating properties than a normal 
fibre. In other words, for a given mass of fibrous 
naterial, a felt which is free from non-fibrous particles 
better insulating properties than a f*lt containing 
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such non-fibrous particles. 

The presence of non-fibrous particles is also 
normally accompanied by a great lack of noir.ogerei ty in 
the characteristics of the fibres as a whole , which is 
5 another unfavourable factor for the quality of the feit- 
For these reasons, the absence of non-fibrous part- 
icles or at least the presence of Only a very low pro- 
portion thereof is particularly desirable whatever- the 
method of formation of fibres under consideration. The 
techniques of formation by oentr ifucatior. ir. which the 
centrifuge serves as bushing ara generally known to result 
in a very low r.ar.-f ibrous content. The invention part- 
icularly relates to felts in which the non-fibrous content 

is even lower. 

In the text of this application , the term "non- 
f ibrous" is used to define any oarticlss having dimensions 
substantially greater than the average diameter of the 
fibres. These non-fibrous particles are also characterised 
by lacking in slenderness, that is to say the ratio of 
their length to their diameter is low. 

In practice, any particle having a diameter greater 
than 10 times the average diameter of the fibres may be 
regarded as non-fibrous. 

The proportion of non-ribrOus particles in the products 
according to the invention is less than 1* and preferably 
less than 0.80% by weight. 

Also according to this invention, the proportion of 
non-fibrous particles having dimensions equal to or greater 

ro -CP S] 
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than 20 times the average diametst is less than 0.30% by 
w „ weight of the whole felt. 

The average diameter varies according to the nature 
cf the products prepared so that the dimension of particles 
5 termed -non-fibrous" also varies. For felts intended -o be 
used for insulation and prepared by techniques such as 
these envisaged by the invention, the diameter of the 
fibres varies approximately from 1 to 20 micrometers and 
for the sake of simplicity, any particle having a diameter 
l0 greater than 40 nicrometers nay be regarded as non-fibrous. 

According to this definition, the felts according to 
J. che invention are distinguished from felts previously 

". : obtained by similar techniques in that they contain at 

the most i% by weight of particles having a diameter greater 
than 40 roicrometers . This content is preferably lass than 
0.80%. 

The method of classification of the fibres and 
particles is described in detail below with reference to 
examples - 

Since the measurement is carried out by weight and 
the non-fibrous particles are by nature heavier than 
fibres, the actual number of non-fibrous particles is very 
low. 

It may also be noted that, in the products according 
25 to the invention, the non-fibrous particles are relatively 
small compared with those found in products produced by 
other techniques. A granularmetric study shows that the 
percentage by weight of particles having a dimension greater 
than 80 microtte tars is less than 0.3%. 
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The products according to this invention contain 
virtually no particles having a di 2 ,eter greater than 10G 
micrometers - 

As already indicated above, the absence o£ non-fibrous 
particles is normally associated with creat homogeneity to 
the characteristics of the fibres. This homogeneity may 
be ascertained, for example, from the variation* in the 
dialer of .he fibres. For excels, — standard deviation 
Of the fibre diameters, tha-. is to say, the difference 

jc..^s«-^- . , • ^ ranee cOr.tAininq 

becveen the e:<~rerr.e diametsr* rfi' — e 

^ , r • ^ _~ - c.-^-^ nr "he histogram. 
5S^ of all tihe nbres r ir.ay oe sieciSi - 

of a sample of felt:. 

The co-e::ir:^n^ or vs. ia^o.. , 
naeio Of the standard deviation to * h* average diameter 
in the sample under consideration, is a measure of the 
dispersion of the characteristics c£ the fibres. 

In this respect also the felts according to the 
invention compare favourably with f.l« previously *novn. 
The coefficient of variation is less than 0.35 and pre- 
ferabiv less than 0.60 and may ever, be as low as 0-5. 
X, other words, the histogram of the fibres in the felts 
according to the invention is very narrow. 

Visual observation of the fibres of the felts 
according to the invention reveals a regularity of siructur* 
substantially better tnan thac. of fibres of the felts 
traditionally prepared by similar techniques of centr- 
fug *tion. The surface of the fibres appear, to be smoother, 
the cross section of the fibres more constant, d«£or-d 
fibres, basically consisting of fibres stuck together , 
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less numerous etc. It should be understood that these 
differences are difficult to quantify bat they are never- 
theless a useful confirmation of the .advantageous 
structural characteristics of fibres constituting the 
felts according to the invention. 

The felts according to the invention are also dis- 
tinguished by the length of their constituent fibres. 

Direct measurement of the length of fibres is an 
operation entailing great difficulties. Handling of the 
fibres causes them to break and this constitutes a source 
of error- Moreover, only statistical data ere significant, 
and this requires a large number of neasure.-r.er.ts. 

To overcome these difficulties, specific, well 
reproducible methods have been developed in the" art. 

An indirect method of measuring the length Of fibres 
consists of measuring the sedimentation volume of a 
suspension of fibres in w«r. Systematic studies carried 
out on this type of measurement show that for a sample of 
given mass, the sedimentation volume increases with the 
length of the constituent fibres. It is understood that 
since deposition of the fibres takes place «*c random, 
entanglement of the fibres will be nil the "looser" the 
greater the length of the fibres. 

' The sedimentation voluae is also a function of the 
diameter of the fibres. The finer the fibres and therefore 
the greater their number for a given mass, the Larger will 

be this volume- 

Within limited ranges of values, the volume may be 
considered to be approximately proportional toggle length 
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and inversely proportional to the diameter of th-» fibres. 

This method is generally known by the English 
term of "bulking". It is a convenient method enabling 
relative determinations to be obtained for the whole 
5 mass of fibres in the sample studied. 

The measurements are carried out on fibres whose 
lengt j, has previously been reduced by limited crushing 
under clearly specified conditions. This preliminary 
crushing reduces the fibres to several millimetres buz this 
Length always remains a function of the initial length. 

The measurements of sedimentation height or volume 
are compared with those of fibres whose initial character- 
istics are known. 

Due to the operation of crushing r the method of 
bulking is also a means of ascertaining the mechanical 
resistance of the fibres. It is Obvious that fragile 
fibres, even if initially long, would provide relatively 
low sedimentation volumes after crushing. This method 
Of measurement provides an overall indication of the two 
properties, length and resistance. 

The substantial increase in sedimentation volume 
observed in felts according to the invention- is necessarily 
associated with an improvement in the length and resistance 

of the fibres. 

The quality of the fibres cons cituting the fslcs 
according to the invention has been considered above and 
it is obvious that the improvements in the fibres also 
effect the insulating and mechanical properties j>f the 
felts. 
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Comparisons w±tb. known products are difficult to 
establish due to the large number Of parameters which 
contribute to these properties. Insulating felts are 
traditionally classified commercially according to their 
5 thermal resistance R, which is a function of the fineness 
of thd fibres P and the mass of fibres per unit surface 
area, or "weight" m but also of Che thickness of the felt 
and the -qualities of the fibres, as indicated above. 

The fineness of fibres is conventionally ascertained 
by an overall measurement known as "-icronaare" . The 
aieronaire is determined by the race of air flow through 
the sample of fibres of a given mass (for example 5 g) - 
The sample is placed in a compartment situated on a circuit 
in which air circulates under a specified pressure. The 
micronaire is measured by the rate of air flow through the 
samp I 2 . 

it is also found that for a given thickness Of felt, 
a given fineness of fibres and a given thermal resistance, 
the felts according to this invention are lighter in weight. 
In other words, a smaller mass Of fibres is sufficient to 
produce the same insulating effect. 

The lower mass per unit area of the felts according 
to the invention is accompanied by greater regularity of 
the fibres, absence of non-fibrous constituents and more 
homogeneous distribution of the fibres within the felt. 

For a significant definition of the mass per unit area 
or weight of the felts, it is necessary to specify the 
thermal resistance of the felt r and the thickness « .. 
These factors are related by the following ^resseions: 
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m/R = rn/e x X 
m/R - m/e (A+ Bp+ C/f ) 
m/R =pA t 9 f 2 + C 
In these expressions, A is the thermal conductivity 
5 and p the mass per unit volume of the felt. 

Since the felts under consideration have a very low 
mass per unit volume f, the factor 3p 2 may be neglected 
as a first approximation: 
m/R = p A + C 

when m is expressed in kg/m , R in m i x/w at 297 :< 
and in kg/m 3 , the felts according to the invention con- 
form to the condition: 

ei/R ^ 0-026 p+ 0.2 
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For example, if a felt according to the invention has 
15 a mass per unit volume of 10 kg/m"* and the fibres have a 

fineness of 3 (under 5 g) the weight required for a thermal 
resistance of 2 m 2 . °K/w may be of the order of or lass 
than 9 20 g/m 2 . 

The advantages of being able to produce lighter 
20 weight insulating felts are obvious. The quantity of 

felt produced from a given mass of fibres is greater and 
the production costs are therefore less. 

The mechanical properties of the felts according to 
the invention are also substantially improved, particularly 
25 the rensile strength. 

The so called "ring" tensile strength is measured 
according to standard ASTU-C-S81 , 76 . According to this 
standard, rings of specified dimensions are cat out of 
the felt. These rings are placed on t-jo cylindrical 



29. NOV. 2001 16:19 Atti G08AIN 00148395562 % 9 3 3 6 P. 64 



- 12 - 

traction bars, where they are subjected to forces of increas- 
ing magnitude. The force exerted at rupture is measured. To 
obtain comparable results, the force exerted is related to the 
weight of the sample. 

Thft felts according to trie - — 

phenolic binder representing at the moat 4.S% by woigh»-aS - the 
fir-il product pref?r?bly h^w^ ^ i-^nci 1 p ^Crftngth at .Jeast equal 
to 200 gf/g in. the longitudinal direction, that is to say, when 

tho rings mi- rv.i t-. r.ft fc«fc ^i=^.^ - = 

direction of the felt. 

•ilre — improvement — in - -Leitsil-e -^"ti e 4 ;^li r — = J1 

conventional felts may also be attributed to wie presence -or 
longer, more regular and more evenly distributed fibres. It 

the network structure of the felt. It is also obvious that if 
fibres have a more regular structure so that one may assume 
that individually they have a greater resistance (measurements 
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be representative of all the fibres of the felt have shown an 
increase in the tensile strength), the resistance of the felt 

will also be improved. 

Since the felts according to the invention have improved 
mechanical properties thoy may. •««ily ■■*»• .ub.j*ct.4- to. 
considerable compresssion . For storage and transport, it is 
in fact necessary to compress such bulky, light-weight products 
in order that the felts may subsequently recover their insulat- 
ing properties, they must be able to recover their thickness, 
even after three months under compression^The felts 
according to the invention are 
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capable of satisfactorily withstanding compression rates 
equal to or greater than 5 and in certain cases as much 
as 7 or 3, showing that the regular fibres of which they 
5 are composed are capable of undergoing considerable 
deformation without rupture. 

The mechanical qualities of the fibres cons t i tu tir. ? 
the felts according to the invention are also manifested 
indirectly by the dust content of these felts. 

3y "dust" is meant any articles r.ct fixed to the 
felt and capable of being detached frcrr. the fait without 

great effort. 

The oreser.ee of dust in the felt is due rr.air.ly to 
the break up of insufficiently resistant fibres at the 
time of packaging of the felt (cutting, roiling u?. 
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compression/ etc) . 

The conditions of measurement are described in the 

examples . 

These measurements show significantly a very low dust 

content for the products according to this invention. 

2 

The dust content is less than 0-1 mg/m . 

Apart from the fact that the absence of dust is an 
additbnal indication of the quality of the fibres, it also 
constitutes an advantage to the user. For this reason also, 
a product free from dust or emittirg little dust is always 
preferred . 

The regularity of the fibres in the felts according 
to the invention is also apparent in the manner in which 
they are. distributed inside the felt. It is important 
that the felt should be as homogeneous as possibl^^^ 
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order that insulation may be effective, the felt should be 
free from any zones in which the fibres are less abundant. 

The even distribution of fibres may manifest itself in 
particular by the resistance of the felt to* the circulation 

5 of air. It will be seen in the examples that the felts 

according to the invention afford advantages also in this 
respect- In particular, for a density of 10 kg/m 3 , the 
resistance measured according to the standard ISO-DIS-4638 
is greater than 4 Rayl/cm; for a density of 20 kg/m 3 it is 

10 greater than 10 Rayl/cm. 

Production of the fibres and felts having the propert- 
ies indicated above is carried out according to this 
invention by a technique comprising centr if ugation * More 
precisely, in the techniques provided, the material from 

15 which the fibres are to be formed is introduced in the molten 

state into a centrifuge having its periphery perforated by 
numerous orifices. Under the effect of the centrifugal force, 
the material passes through these orifices and is projected 
from the centrifuge in the form of filaments . 

20 In this preferred embodiment, an intense current of hot 

gas travels along the wall of the centrifuge from which the 
filaments are projected- This hot gas carries the filaments 
along with it and attenuates them. This technique is 
advantageous in particular because it enables felts of high 

25 quality to be obtained at low cost. 

This method of fibre formation has been the object of 
numerous publications, in particular French Patent 
Application published under the number 2,44 3,4 36. 

11 s(n ssi 
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One means of obtaining fibres and felts having the pro- 
perties indicated above by this type of technique consists 
of maintaining the centrifuge at a peripheral speed above 
50 ..i/s while centr if ucaticn is carried out. This speed rr.ay 
5 be obtained with centrifuges of different diameters but 
for producing fibres in economic quantities it is pre- 
ferable to operate with centrifuges having a diameter above 
500 mm . 

The causes for the improvement ir. the fibros ir.d fslts 
have not been clearly established. It .-nay be assumed thaw 
for various reasons, the fibres in tr.e course of their 
formation have less tendency to collide before solidifying. 
The fibres are therefore in general longer and their pro- 
perties improved. It is also possible that under the con- 
ditions maintained, the forces acting on the fibres are 
more regular and attenuation-- ^heraf ore develops more 
progressively with less rupture of the filaments or at 
least r.ore delayed rupture. 

Whatever the reasons, the quality of the products 
is found to be substantially improved, as the examples 
below will demonstrate. 

The results are compared with those obtained with two 
commercially available products, referred to below as A and 
3. These two products are prepared, like the felts accord- 
25 ing to this invention, by centr if ugat ion of the material 
forming the fibres through the orifices of a centrifuge 
and attenuation by a gas current. 

The results obtained for the factor? investigated are 

given below. 
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1 ^ Det ermination of the Proportion of non-fibrous constituents 

The sample analysed is first freed from the binder 
contained in it. The sample is subjected to limited 
crushing with a view to dissociating the ncn-fibrous con- 
3 stitutents from the fibres to which they are normally 
attached. 

The fibres are then separated from the non-fibrous 
constituents by passing them with water over a separating 
column through which an ascending stream of water flows. 

The non-fibrous particles are recovered at the bet com 
of the column. They are dried and passed thrcugh a row 
of vibrating sieves which retain the non-fibrous oarncies 
larger than, respectively, 100, 80 and 40 micrometers. 

The results, expressed in percentages by weight of 
the initial sample, are as follows; 
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non-fibrous 
consitutue.it 


A 




3 




Invention 


0^> 40 x 10 m 


1 . 


7 


1 . 


9 


0.63 


p)80 x 1 o" 6 m 


1 - 


3 


1 . 


6 


0.15 


-6 

0 y 100 x 1 0 m 


0. 


3 


1 . 


3 


0.05 



The felts according to the invention are distinguished 
by their very low ncn- fibrous concent as well as by the 
small dimensions Of the residual non-fibrous particles. 

The systemmatic errors introduced in particular by 
the method of separation of the fibres from nor-- fibrous 
25 constituents are negligible- 
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2 . Histogram of the diameters of the fibres 

Counts are made on the samples of felts from Example 

1. The corresponding histogram the average diameter, the 

standard deviation fand the co-efficient of variation are 
5 established from these counts as a function of the diameter 

measured for each sample of felt. 

In these measurements of diameter, the non-fibrous 

particles are not taken into consideration. 



The results are as follows: 





A 


B 


Invention 


Average diameter 
(10" 6 tn) 


5.3 


2.9 


4.5 


Standard Deviation 
(I0~ 6 m) 


3.4 


2.7 


2.5 


Coefficient 
of variation 


0.64 


0.93 


0.5 



The low figure for the standard deviation in the case of 
the invention is particularly remarkable in view of the fact 
that the fibres of the sample are on average less fine than 
20 those of product B. This corresponds to a very narrow 

histogram. In other words, the fibres of the felts according 
to this invention have a relatively constant diameter. 
3 . Estimation of the length of fibres (bulking ) 

The samples of 5 g of fibres which have been freed 
25 from binder by their passage through a furnace at 4 50°C 

crushed for 10 seconds in 500 cc of distilled water. 
After crushing, the water and fibres together are 

DMO:AL 
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transferred to a graduated 1,000 cc cylinder and left to 
sediir.ent for 5 minutes (sedimentation virtually complete) . 

Ac the end of sedimentation, the u??er level of the 
column of fibres is measured in- millimetres . The measure- 
ments are repeated at least 3 times and the average value 

The results of these measurements are shewn in tne 
t^ble be low : 

> 3 Invention 



1 G 



1 5 



20 



Heicht after 

3 min (mm) 41 



1 23 



130 



Height after 

5 min (nun) 39 



^ 21 



149 



The above table shows that the products according to 
the inversion are formed from substantially longer ar.c/or 
-ore resistant fibres than those of the er.jloccus felts 
A and 3. 

4 . Mass per unit surface area 

The weight or mass per uni. surface area of the various 
felts and their thermal resistance ara shevn i 
b^lcv: 



W • • Wit- ' v 






A 


3 


Invention 


, 2 
m g/m 


1 000 


1 350 


9 1 5 


R m 2 .°C/W 


2 


2 


2 


in/ R 


500 


675 


457 
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The felts according to the invention require less 
fibres for the same insulating quality. 
5. T ensile ■ strength ( ASTM-Q5 S 1 . 75 ) 

The samples are punched out in the form o: rings. 
5 Their dimensions are as follows: 
Total length ; 122 mm, 
In ter axial length : 45 mm, 
Internal radius : 12.5 mm , 
External radius : 33 mm. 
10 The sample is weighed and -her. placed cn a test machine 

comprising two cylindrical reds 25 nun in diameter* 

The veloci-y of the movable red carrying -he ring is 
200 rnm/min. 

The force at: the time of rupture is measured and the 
-j 5 ratio of this force to the mass of the sample calculated. 

The measurements are carried out first on samples 
cut out in the longitudinal direction of the felt and 
then samples cut out in the transverse direction. 

The results are shown below, expressed in gf/g» 



20 





A 


3 


Invention 


Longitudinal 
resistance 


164 


143 


214 


Transverse 
resis tanca 


1 


1 36 


133 



The resistance of the felts according to the invention 
t is found to be superior to those Of comparison felts in 
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1 0 



15 



20 



25 




both directions. 
5 . Dust content 

The dust content is measured en samples measuring 300 
x 400 sua. These samples are suspended perpendicularly to 
a vibrator inside a cabin. 

The frequency of the vibrator is 50 V.z and its 
amplitude 2.5 aun. The vibrazicr. is maintained for two 
hours . 

The particles which becc-e detached ire.- the sa.T.pie 
are collected at -he bottom of the cabin. These particles 
are weighed and cheir mass is reiatad to the exposed cress 
sectional surface of the felt. 

In this measurement, only the surface of cress sections 
passing through the thickness of the felt is taken into 
account. in fact, virtually the total quantity of particles 
which become detached are derived from these surfaces, 
which have neen subjected to the r.ost severe stresses, 
particularly at the time of cutting. 

The upper and lower surfaces of the felt allow 
virtually no dust to pass through since they have been made 
srr.ooth by the treatment of the felt in the stove. 

Felt A is found to have a dust emission of 0.16 g/m~ 
of cress section. The corresponding value i^r the felt 
according to the invention 's only 0.07 g/m". 
7 . Permeability to air 

Determination of this permeability, which reflects 
the evenness of distribution of the fibres, is measured 
according to the standard ISO-DI3-4 6 38 . 
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*. 

According to this standard, a stream of air is passed 
through a sample having specified characteristics. The 
pressure drop between the two exposed surfaces of the 
sample is a measure cf its permeability. 
5 Measurements were carried out or. products having two 

distinct densities (10 and 20 >g/m 3 }. The results are 
surprised in the table below: They are expressed in 
CGS ur.its of Ray 1/ cm. 



10 



kg/* 3 A 3 invention 



10 



20 



/ . 3 



4.3 



1 2 



1 5 



20 



The high performances of the felts according to this 
invention are confirmed by a simple observation. The 
fibres are arranged in a clearly stratified form and no 
zone having a reduced fibre content appears. 

Under these conditions and bearing in mind the 
cuality of the fibres indicated above (regularity, 
absence of non-fibrous constituents, etc), the best 
resistance to air flow would be consistent with the other 
results indicated, in particular the improvement in thermal 
resistance for a given weight (or, what is equivalent, the 
ease thermal resistance is obtained with i*,s wcicht) . 
5 . Resistanci to compression 

Light-weight felts, thermal resistance 2 m 2o K/w, 
having a nominal thickness guaranteed to the user of 90mm 
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packed in t>. for. of toil, in -*ic* *»« 
,ess of the felt w*s only a fraction of the ««in.l chicle- 



The coapr...ion M ci» «.«!» »« ^ inal = hte? 

- 0 thicks In the co»i»r.««<! »tili 
. aa!>1 „ <h« product to recover It, r.,,^1 tni=*n.« after 
;= „ months under cOB-ressior. va-i i i*t*r.T.^r.*d £=r the =ro- 
dac-., according to the invention «d ±r P--=dac« A .ad 3. 
The follo--'i-s resulis vere osu i.-.-.d : 



A s- :.-v«ti=.i 



compress ion 
ratio 



The result show char the fiel-s accord in* to the 
inveav^n have a higher resistance t= repress icr.. The 
lover ,he a*-- ?er uni: ere, or weight o = the predict 
according to the invention, =ne better :he 5 o rssult,, a, 
already indicated previously. 
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS: 

1 Felt composed of fibres of a glass material, the 
fibres being produced by passing the material in the molten 
state through openings disposed on the periphery of a 
centrifuge, wherein the mass of the fibres that have an 
apparent diameter greater than 40 micrometers is at most 

of the total mass of the fibres composing the felt. 

2 Felt as claimed in claim 1 in which the mass of the 
fibres that have an apparent diameter greater than 80 

- a Tna r^f the total mass of tine 
micrometres is at the most 0.30% ot tne 

fibres composing the felt- 

3 Felt as claimed in claim 1 or claim 2 in which the 
MSS of the fibres that have an apparent diameter which is 
more than 20 times the mean diameter of the fibres 

, n ™* of the total mass of the fibres 

constitutes less than 0.30* ot ^ 

composing the felt. 

4 Felt as claimed in any one of the foregoing claims, in 
which the variation coef f ici- nt for the diameter of the 
fibres is less than 0.65%. 

5 F elt as claimed in any one of the foregoing claims, in 

* *-v, a ~r-am* net square metre, or mass per 
which the ratio of the grams per squa 

, . i^^, /— 2 > «? to the thermal 
unit area n./R, expressed in kg/m*, is to tn 

resistance at 2 9 7 K, expressed in „2.K,W. is at .«t equal 
to 0.026p.o being the density of the felt in kg/p . 

^ t-Vi@ foreooing claims, in 
fi Felt as claimed in any one of the roreg y 

, ^ «- ^i MSe d by a sample subjected 
which the proportion of dust released Dy v 
wnicn tit" ^ . . less than 0.1 mg/m^ 

to the test as hereinbefore defined is less t 

edge area- 
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7. Felt composed of fibres of glass material 
substantially as hereinbefore described with reference to 
any one of the foregoing examples apart from the 
comparative examples - 

Dated this 29th day of April, I9e8 
T^nVER SAINT— GOBAIN 
By their Patent Attorneys: 
CLEMENT HACK & CO . 

Fellows Institute of Patent Attorneys of Australia. 



